Introduction
Preparing a workforce that can attain the health objectives of a country is one of the formidable challenges faced by a health system [1] . Such a workforce must have reasonable balance in terms of numbers, diversity and competencies. Achieving this requires a thorough knowledge of the driving forces and challenges that shape health and education systems as well as labour markets. This knowledge can be used to guide policies and actions related to training and recruitment.
Understanding the dynamics of any workforce requires focus on when people enter, the period of their lives when they are part of the workforce, and the point at which they exit from it. This paper is an effort to understand the dynamics in relation to just one category of the health workforce in Sri Lanka: MBBS qualified doctors who are generally referred to as 'physicians' in the health workforce literature. Other categories of medical practitioners, such as Assistant and Registered Medical Practitioners, and non-Western medical practitioners, are not considered here.
Entry into the workforce
There are two categories of medical graduates who enter the workforce in Sri Lanka: graduates of local medical faculties, and foreign qualified medical graduates. All medical practitioners must obtain full registration with the Sri Lanka Medical Council (SLMC) before they are legally entitled to engage in professional practice. The SLMC grants full registration to local graduates on satisfactory completion of a year's internship, which usually commences 3-12 months after graduation. Registration is granted to foreign qualified graduates after they have passed all segments of the Examination for Registration to Practice Medicine (ERPM) and completed a year's internship.
During the period 2000-2006, the average annual output from the local medical faculties was 934 graduates, and average registration of foreign qualified medical graduates was 127 ( this period was 1061. But the annual average new full registrations with the SLMC during the same period was only 932 (table 1) . This deficit can be attributed to a lag period of about 2 years between graduation and full SLMC registration, especially among foreign qualified graduates, combined with a slow increase in graduate output. Perspective medical workforce was employed by the Ministry of Health and 3% by the universities, while the rest (17%) were employed in the private sector as general practitioners (554 doctors) and in private hospitals (1200 doctors). However, according to data now available on the Health Ministry website [4] , a national census of health manpower conducted at the end of 2006 showed that the Ministry actually employed about 3000 more medical graduates than was assumed in the 2006 estimate. If the number in the public sector is adjusted assuming that the estimate of 1750 doctors in the private sector is correct, the proportion of the medical workforce in the private sector in 2006 was about 12% and not 17%.
Exit from the workforce
Thus it would seem reasonable to assume that about 70% of Sri Lanka's medical doctor workforce (as indicated by those with active full registration with the SLMC) is employed in the Health Ministry, about 3% in the universities, about 12% in the private sector, and the remaining 15% are overseas.
On the assumption that only 85% of those with active SLMC registrations are practicing in Sri Lanka, the number of doctors per 1000 population can be calculated for each year using estimates from the Department of Demography, University of Colombo (Indralal de Silva, personal communication). On this basis, the number of doctors per 1000 population has increased from 0.43 in 2000 to 0.68 in 2007 (table 1) .
The annual average increase in medical officers employed by the Ministry of Health during the period 2000-2006 has been about 600. This is a net increase, which takes into account new recruits from among local and foreign qualified graduates, as well as exit from the Ministry to the university or private sectors, overseas migration, retirement or death. This number suggests that only about 65% (607/932) of new full SLMC registrations during that period has contributed towards increasing the Health Ministry workforce. The rest comprises doctors replacing medical officers who retire from the Ministry, doctors entering the university sector, doctors entering the private sector in Sri Lanka, and doctors seeking employment overseas (see figure 1) .
Predicting the future
The expected graduate output for the period 2007-2020 can be calculated assuming that 95% of the medical school intake in a given year graduate 5 years later, together with the addition of a certain number of foreign qualified medical graduates. The medical workforce can be estimated for each year during this period, on the assumptions that the annual increment in active SLMC registrations is about 95% of the total graduate output two years previously; that 70% of active SLMC registrants would seek employment in the Ministry of Health; and that 15% go overseas and are not part of the active workforce in the country. It is also possible to set these factors at varying levels and explore different outcomes.
For example, if local medical schools intake remains static at the 2007 level of 1150, and the foreign qualified medical graduates entering the workforce also remains static at the current average of 125 per annum, active SLMC registrations will reach about 30 800 by 2020 and we will have 1.2 active physicians / 1000 population (table 2), provided that overseas migration also remains at 15%.
At present the medical schools intake is based only on how many students can be accommodated within the existing infrastructure, but it is also possible to set a target in terms of how many doctors Sri Lanka should have by a given year, estimate the other variables, and then work towards achieving that target by adjusting the intake. This brings us to the question posed in the title of this paper: how many doctors should Sri Lanka have? [1] . Sri Lanka is listed in the same database as having 0.55 physicians / 1000 population in 2004, which is more than the rate based on the Health Ministry workforce (0.456) and closer to our estimate based on SLMC registrations (0.588) for the same year. Whatever the actual value, comparison with other countries suggests that Sri Lanka should aim to increase its medical doctor workforce. When national figures are broken down further to show regional distribution of doctors, this need becomes even more evident [3] .
Setting a target

Medical graduate unemployment?
In May 2008 the Presidential Secretariat, the Ministry of Healthcare and Nutrition, the Postgraduate Institute of Medicine and the Government Medical Officers Association launched a Foreign Placement Coordinating Centre for Medical Officers. Among its other functions, this centre will 'arrange foreign placements for specialists and non-specialist medical officers' in order to deal with 'the issue of unemployment of doctors after 2010' [5] . Unemployment has so far not been a problem for medical graduates in Sri Lanka because the Ministry of Health has offered employment to all of them. So why has it been assumed that it will be a problem . Based on the comparison of these projections with estimates of medical graduate output, the Ministry declared that from 2010 onwards it will not be able to offer employment to all medical graduates. This statement has been interpreted as a looming spectre of unemployment, and it is now suggested that Sri Lanka should deal with this 'problem' by exporting its medical graduates.
The estimates presented here, using the assumptions set out above, suggest that cadre saturation will occur around 2011. Whether it occurs in 2010 or 2011, does cadre saturation mean that Sri Lanka would have by then met its need for doctors with inevitable unemployment for Sri Lankan medical graduates? Will Sri Lanka have so many doctors by 2010 that the State should support export of their skilled labour?
If the government is to maintain absorbing 70% of the medical graduate output even after 2010, the medical officer cadre in the Health Ministry will have to increase by about 650 each year, to reach 17 500 by 2015 and about 21 500 by 2020 (table 2) . Given the current state of the economy, this does not appear likely. It could be argued that provided it can meet the health needs of those who cannot afford private health care, the State has no obligation to guarantee employment to all medical graduates. In the UK, where there is growing evidence that several thousand UK medical graduates may not be able to pursue a career in medicine because they are unable to secure training places (filled by overseas graduates who compete with local graduates for these places), it has been argued that 'the purpose of the National Health Service is to deliver patient care that is compassionate and efficient and not to guarantee the employment of medical graduates' [6] .
What about employment in the private sector in Sri Lanka? Currently, the private sector employs about 10-15% of the medical doctor workforce. This is at variance with the estimate that about 55% of the total expenditure on health in this country is private [1] . Given the private expenditure on health, it is reasonable to assume that the private sector will be able to absorb a much larger proportion of medical graduates than it does at present. It has been suggested that with better preparation and training, and some incentives from the State, many more doctors would be ready to opt for full time private practice as family physicians [7] . Already the MBBS courses of the Universities of Kelaniya and Sri Jayewardenepura include formal training in family medicine. Private hospitals have also increased in size and number over the last decade, and are likely to continue to do so. Growth in private hospital bed strength would be almost certainly accompanied by an increase in the number of doctors employed.
Alternative scenarios
Even if the private health sector grows significantly, if there is no guarantee of State sector employment, the proportion of medical graduates seeking employment overseas is bound to rise above the current level of 15%. If it increases to 25%, and the medical school intake is kept at current levels, Sri Lanka will have only 1.1 physicians / 1000 population by 2020, and if overseas migration increases to 35%, the rate will be 0.9 physicians / 1000 population (figure 2). If migration rises to 25%, medical school intake needs to be raised to 1800 annually to reach the physicians per 1000 population rate that we would have achieved if migration did not increase (ie. 1.2 physicians / 1000 population).
The WHO has identified a threshold in workforce density below which high coverage of essential interventions, including those necessary to meet the health-related millennium development goals, is very unlikely. Based on these estimates, it has listed 57 countries with critical shortages equivalent to a global deficit of 2.4 million doctors, nurses and midwives [1] . Sri Lanka is not one of these 57 countries. It may be argued that Sri Lanka has achieved good health indices despite having a comparatively small medical doctor workforce, and that attempts to markedly accelerate the local production of medical graduates will only result in deterioration in standards of training, and consequently, the quality of our medical graduates. This concern needs to be offset against the possibility that overseas migration could increase in the near future.
The whole country stands to benefit if the Ministries of Health and Higher Education coordinate their policies. If it is decided that the country should have, say, 1.2 doctors / 1000 population by 2020, it is possible to estimate the medical student intake required in the immediate future to achieve this target. If State funded universities are unable to find the resources to support this number of students, the Higher Education Ministry will need to take a long, hard look at alternative measures.
